Blunt pelvic and perineal trauma has been previously reported to result in site-specific venoocclusive dysfunction and/or site-specific cavernosal artery insufficiency. We herein describe a case of erectile dysfunction in a young previously potent amputee. We postulate that the erectile dysfunction is associated with a newly described form of blunt trauma, that is, site-specific compression from a perineal weight-bearing lower extremity above-knee prosthetic device. It is hypothesized that when the force exerted by the above-knee prosthesis is directed medially towards the ischiopubic ramus, the penile crura and common penile arterial blood supply become susceptible to crush-like injury, since they are in fixed anatomic locations in the perineum sandwiched between the compressive force and the bone. Clinical evaluation of the erectile dysfunction in this patient revealed site-specific corporal veno-occlusive dysfunction and sitespecific common penile arterial occlusive pathology in the precise region of the contact of the aboveknee prosthesis with the perineum. Further research is needed in above-knee prosthesis design to prevent erectile dysfunction.
Introduction
We herein describe a case of erectile dysfunction in a young previously potent amputee, associated with site-specific compression injury from a perineal weight-bearing lower extremity above-knee prosthetic device.
Case presentation
CM is a 27-y-old black male who underwent left above-knee amputation for localized osteogenic sarcoma of the femur at the age of 17 y. Following a 1 y course of platinum-based adjuvant chemotherapy, he has remained cancer-free. Preamputation, he reported normal erectile function with easily obtained rigid and sustained erections and successful sexual intercourse at a regular weekly frequency. For 5 y postoperatively, he utilized a quadrilateral socket-type prosthetic device (Figure 1a) , during which time he remained fully potent. Owing to increasing buttock discomfort, a new above-knee prosthetic device (ischial-containment socket-type) was fashioned at age 22 y, to redistribute the weight on the pelvis (Figure 1b) . By age 25 y, he noted progressive medial discomfort in his perineum and decreased spontaneity, rigidity and sustaining ability of his erections.
There was no history of systemic vascular risk factors, pelvic fracture or prior recognized blunt perineal injury. Psychological and urological evaluations were unremarkable. Serum testosterone and routine blood profiles were normal. Nocturnal penile tumescence studies revealed abnormal erection quality with reduced rigidity and sustaining capability. Penile duplex Doppler ultrasonography following intracavernosal injection of vasoactive substances revealed that the right cavernosal artery was normal (diameter: 1.2 mm, peak systolic 30 cm/s, Above-knee prosthesis-associated erectile dysfunction R Munarriz et al end-diastolic velocity 2 cm/s); however, the left cavernosal artery was narrowed (diameter: 0.5 mm, peak systolic 10 cm/s, end-diastolic velocity 6 cm/s), suggesting combined arterial and corporal-venoocclusive hemodynamic dysfunction. Dynamic infusion pharmacocavernosometry with redosing revealed reduced intracavernosal equilibrium pressure (60 mmHg vs mean arterial blood pressure of 99 mmHg), elevated flows-to-maintain at various intracavernosal pressures (7, 8 and 9 ml/ min; normal o3) and diminished venous outflow resistances (12, 14 and 16 mmHg min/ml; normal: 30-50) at 90, 120 and 150 mmHg respectively. The intracavernosal pressure decay from 150 mmHg was abnormal (60 mmHg over 30 s; normal o45 mmHg). The left cavernosal artery systolic occlusion pressure was 80 mmHg with an abnormal gradient of 50 mmHg to the brachial artery (normal o30), and the right side was normal. Pharmaco-cavernosography (Figure 2a /b) revealed a site-specific crural leak, and a selective internal pudendal pharmaco-arteriography (Figure 2c ) revealed arterial occlusive pathology at the level of the common penile artery on the left side corresponding to the site of medial compression from the prosthetic device Mr CM underwent crural ligation and penile revascularization from the left inferior epigastric artery to the left dorsal artery in an attempt to re-establish normal erectile function. Mr CM experienced an initial (6 months) improvement of his erectile function, followed by a gradual deterioration of his postoperative erectile capabilities despite a patent anastomosis. He is currently being successfully managed with intracavernosal agents.
Discussion
The ischial-containment external prosthetic device distributes the weight of an amputee onto the bony pelvis by enclosing the ischial tuberosity and part of the ischiopubic ramus within the socket of the device (Figure 1) . 1 When the force exerted by the prosthesis is directed medially towards the ischiopubic ramus, the penile crura and common penile arterial blood supply become susceptible to crushlike injury due to their fixed anatomic location in the perineum between the compressive force and the bony ramus (Figure 1) . A possible explanation for the delayed development of impotence is the gradual atrophy of the skeletal muscles in the amputated limb leading to progressive malpositioning and a 'falling-in' of the bony pelvis deeper into the socket of the device. This malpositioning may result in a once correctly fitted external prosthetic device inducing direct compression onto the penile crus along the ischiopubic ramus. Blunt pelvic and perineal trauma has been previously reported to result in site-specific venoocclusive dysfunction and site-specific cavernosal artery insufficiency. 2 The forms of injury have included events such as pelvic fractures, falls onto such objects as bicycle bars, fence posts, boat rails, gymnastic bars, horse saddles, footballs, motorcycle gas tanks, opponents heads (during basketball slam-dunks) or from such upward forces as hockey or lacrosse sticks and kicks. 3 In general, we do not perform penile revascularization if there is any evidence of corporal veno-occlusive dysfunction, but in selected cases and after extensive counseling, we have successfully treated patients with penile revascularization and crural ligation if the patient has significant cavernosal artery insufficiency and a small crural leak. Unfortunately, this surgical approach provided significant but only temporary improvement of the patient's erectile function. His postoperative erectile deterioration is most likely due to persistent crural leak since his anatomosis still remains patent. Mr CM is currently being successfully managed with intracavernosal therapy. This represents the first case report of vasculogenic impotence in an amputee secondary to a crush-like compression of the crus and the common penile artery by an above-knee prosthetic device.
